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Analysis on stitching overlap pixel threshold of
one-orbit multi-strip agile remote sensing imaging
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Abstract: This paper shows some simulation analysis on stitching overlap threshold of strip images for multi-strip
stitching model in agile remote sensing imaging. The mission model and geometric degradation model are proposed for
multi-strip stitching imaging, and the criterion of overlap region width threshold is presented. Against the nadir strip, we
analyze the overlap threshold of different scene types and explore the threshold variation affected by the changes of
ground sample distance (GSD). For the agile strip, the effect of pitch angle and roll angle on overlap threshold is ana-
lyzed. The simulation result shows that, at 0.46-meter GSD value, the overlap threshold is more than 28 pixels for 6
scene types, and it is even beyond 31 pixels for the airport and island. The statistical characteristics of threshold perfect
match the 3o guidelines in normal distribution, which has proved the reliability of the solution of overlap threshold. In na-
dirimaging, GSD has little effect on the overlap pixel threshold at image plane, but has a great effect on overlap distance
threshold at ground plane. In agile strip, with larger pitch angle and roll angle, the overlap threshold will increase signifi-
cantly, which means that the geometric degradation is more powerful to the threshold than the GSD variation. By ana-
lyzing the stitching overlap threshold of the strips, we give a meaningful suggestion to the mission planning of high res-
olution remote sensing imaging by agile satellite.
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Table 1  Fix coefficient of Dx (part of the sampling point).
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Fig. 4 Flowchart of image correction of geometric deformation.
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3.2 ’_E_T)f—ii% [Zﬁiﬁrﬁlﬁ”ﬁ T?ts)le 2 Mean and standard deviation of overlap width threshold
of 6 scene types.

Scene
Airport Desert  City Island Village Forest
type

Mean of

threshold 2895 2535 2580 26,57 2564 23.20

400 pixelsx1500 pixels Ipixels
2 Standard
deviation 4.30 2.98 2.96 5.39 3.05 3.99
Ipixels
30 3
& 3 FRAM 30 RIE.
Table 3 30 verification of overlap width threshold.
Scene type Airport  Desert City Island  Village Forest Normal distribution
(u-o, p+o) /Probability 0.7000 0.6471 0.6863 0.6852 0.6970 0.6000 0.6827
(u-20, u+20) /Probability 0.9500 0.9412 0.9804 0.9630 0.9545 1.0000 0.9544
(u-30, u+30) /Probability 1.0000 1.0000 0.9804 1.0000 1.0000 1.0000 0.9974
Number of images 20 17 51 54 66 10
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Table 5 Relation between overlap width threshold and sampling
ut3o rate.
99.74% 4 Sampling rate 1 09 08 07 06 05
.74%

Threshold /pixels 22 25 23 22 23 31

% 4 6B FHRITESTERMA.

Table 4 Statistical overlap width threshold of 6 scene types.

Scene
Airport  Desert City Island  Village Forest
type

Statically 12

threshold 3325 2833 2876 3196 28.68 27.19
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